Intrauterine exposure to cocaine produces a modality-specific acceleration of classical conditioning in adult rabbits.
Previous studies had demonstrated that in utero exposure to cocaine produces structural changes in the development of the rabbit's anterior cingulate cortex. Because the anterior cingulate cortex has been proposed to subserve a variety of cognitive processes including associative learning, we investigated the effects of intrauterine exposure to cocaine on the acquisition of the rabbit's classically conditioned nictitating membrane response. Adult, sexually mature rabbits born of dams that had received intravenous injections of either saline or cocaine (4 mg/kg, twice a day) from day 8 to day 29 of gestation were classically conditioned by pairing tone and light CSs with an airpuff US. Rabbits that had been exposed to cocaine in utero demonstrated a more rapid acquisition of CRs to a tone CS but not to a light CS as compared with saline controls. Control experiments indicated that the accelerated learning to the tone CS was not due to sensitization, pseudoconditioning, altered baseline rate of responding, an increased responsiveness to the airpuff US, or to a change in the intensity threshold of the tone CS for elicitation of CRs. We conclude that in utero exposure to cocaine alters the processing of auditory stimuli and this leads to an abnormally rapid acquisition of CRs. It is suggested that this functional consequence of prenatal exposure to cocaine is due to structural abnormalities in anterior cingulate cortex.